Objective: to compare the quality of life of elderly participants and non-participants of public physical exercise programs. Method: a control, analytical and cross-sectional study analyzing 108 elderly participants of public exercise programs (SG) and 126 non-participants (CG) in the city of Goiânia, Goias, Brazil, was performed. An initial Assessment Form, the Mental State Mini-Exam, the short version of the International Physical Activity Questionnaire, the World Health Organization Quality of Life -Bref (Whoqol-Bref) and the World Health Organization Quality of Life -Old (Whoqol-Old) were used. Comparison of socio-demographic profile and health conditions was performed using the Chi-squared test, while comparison of the quality of life of the SG and the CG was performed using covariance analysis (ANCOVA), followed by the post-hoc Tukey test. Results: the elderly persons in the SG had higher mean scores than those of the CG in all the Whoqol-Bref and Whoqol-Old domains ( p<0.05). The active elderly in the CG did not exhibit differences in relation to the insufficiently active or sedentary members of the CG for any . Conclusion: the elderly participants in public physical exercise programs had a better perception of quality of life than non-participating elderly persons, and it was found that simply being active may not be enough to guarantee a better quality of life.
INTRODUCTION
The number of elderly persons has increased in most countries 1 , including Brazil 2 . With advanced age comes a decline in physical capacity, subsequently affecting performance when carrying out several tasks, including activities of daily living 3 . In addition to this decline, many elderly persons suffer from chronic non-communicable diseases 4 . Such comorbidities can result in a disabled condition, social isolation and also depression 5 .
Faced with such a reality, it is essential to maintain positive standards of health and quality of life, ensuring that longevity is accompanied by satisfactory levels of autonomy and independence 6 . For the World Health Organization (WHO), the concept of quality of life is understood as the individual's perception of their position in life within the context of their culture and the value system of where they live, and in relation to their own goals, expectations, standards and concerns 7 .
Several studies have recently been carried out to understand the factors that can influence the quality of life of the elderly [8] [9] [10] [11] [12] [13] [14] [15] . Previous studies have demonstrated that a physically active lifestyle and the regular performance of physical exercise are associated with various domains of quality of life, suggesting that the promotion of such activities can have a satisfactory impact on the functional capacity, mental health and quality of life of the elderly 9, 16, 17 .
The Brazilian National Policy on Health Promotion, published in 2006, recognizes the importance of physical activities and practices involving the body in reducing health risks and improving the quality of life of individuals 18 . This importance is also recognized internationally, causing scientific institutions from various countries to develop guidelines for activities and physical exercises for the elderly 19, 20 .
Despite the evidence and recognition of the need to implement public policies for the promotion of physical activity in Brazil, few studies have analyzed the quality of life of elderly people who participate in public exercise programs. The objective of this study was therefore to compare the quality of life of elderly participants and non-participants of public physical exercise programs.
METHODS
A cross-sectional, analytical, case-control study with a quantitative approach was performed, based on interviews with elderly participants in the physical exercise programs of the Municipal Tourism and Leisure Events Agency (AGETUL) in Goiânia, Goiás, Brazil and elderly people who did not participate in exercise programs.
In 2016 AGETUL offered two physical exercise programs, An Active Life in Old Age and Healthy Walking, distributed in 18 neighborhoods of the city of Goiânia, with twenty activity nuclei. In each nucleus classes were offered in Functional Training, Group Gymnastics and walking, aimed at the general population, with weekly frequencies of two to five times and sessions of 60 minutes.
A minimum sample size was calculated considering the elderly population that frequented the AGETUL exercise programs in 2016. A sample error of 6% with a 95% confidence level was applied. The study sample consisted of a study group (SG), consisting of AGETUL elderly persons, and a control group (CG) made up of elderly community members who did not participate in any exercise-oriented activities.
Participants in the study who attended another physical exercise program, who had an attendance frequency lower than 75% in the six months before the data collection date, or who did not reach a minimum score in the Mini-Mental State Exam (MMSE), according to their degree of schooling, were excluded from the study (21) . In addition to the SG criteria, individuals who participated in any exercise program in the six months preceding the date of data collection were also excluded from the CG.
AGETUL registration data were used to select the elderly in the SG, and the nuclei of the Agency with the highest number of elderly persons were visited until the minimum sample was reached, with a final total of six sites. Prior contact was made with those responsible for the activities of the selected nuclei to schedule a date and time for data collection. On the day of the visit, the objectives and procedures of the research were explained to the elderly persons, and a Free and Informed Consent Form (FICF) was given to each individual. Those who agreed to participate in the study returned a signed copy of this document before responding to the instruments.
CG recruitment was carried out after the collection of data in the nuclei. Letters of invitation were sent to elderly persons in the community who lived close to the nuclei and who did not participate in AGETUL programs. This letter was left in residences, houses and apartments, and elderly persons who expressed an interest were contacted and data collection scheduled until the required quantity was reached. On the day of the visit, the elderly of the CG received an explanation of the research objectives and procedures and signed the FICF.
The data collection procedure began with the application of an initial Assessment Form, prepared by the authors themselves, which provided anthropometric, health status and sociodemographic variable information. Soon after an evaluation of cognitive state was performed using the MMSE 21 .
Then the level of physical activity of the elderly was verified using the short version of the International Physical Activity Questionnaire (IPAQ), validated for the Brazilian population 22 , classifying them as insufficiently active or sedentary (IAS) and active 13 .
Afterwards, the perception of quality of life was evaluated using two instruments. The first was the Portuguese version of the World Health Organization Quality of Life -Bref (Whoqol-Bref) questionnaire validated for the Brazilian population 23 , which is composed of 26 questions. The first question refers to how the individual assesses their quality of life and the second question rates their satisfaction with their own health. The other 24 are divided into physical, psychological, social and environmental domains, each composed of four questions, with scores varying from 1 to 5 on a Likert scale 23 .
The second was the Portuguese version of the World Health Organization Quality of Life -Old (Whoqol-Old) questionnaire, also validated for the Brazilian population 24 , composed of 24 items divided into six facets (domains): sensory functions; autonomy; past, present and future activities; social participation; death and dying; and intimacy, also composed of four questions per domain, with a Likert scale ranging from 1 to 5 24 . In both quality of life instruments, the final score of each domain was calculated using a syntax that classified the total quality of life and each domain of the instrument in percentage scores from 0 to 100 23, 24 .
Data were collected between September 2016 and February 2017. A team of 14 research assistants was previously trained, and a pilot study was conducted evaluating 16 elderly people from an aqua gymnastics program at a gym in Goiânia.
A significance level of 5% ( p<0.05) was adopted and the data were presented as mean (±sd), for the continuous variables, or frequency and percentage for the categorical variables. The normality of the data was verified using the Kolmogorov-Smirnov test. The characterization of the sociodemographic profile of the study and control groups was performed using contingency tables applying the Chi-squared test. To compare the quality-of-life domains evaluated by the Whoqol-Bref and Whoqol-Old, after significant differences in BMI and study time between the SG and the CG were verified and these data were added as covariates to the general linear model, analysis of covariance (ANCOVA) was applied. For the comparisons of the quality of life among the active elderly persons of the SG and the insufficiently active and sedentary elderly of the CG, ANCOVA was used, followed by the Tukey post-test.
The present study was approved by the Research Ethics Committee of the Pontifícia Universidade Católica de Goiás under approval number 1.682.764. All the elderly persons that participated in the study signed a Free and Informed Consent Form.
RESULTS
The sample of the present study was composed of 108 elderly individuals in the SG and 126 in the CG. The majority of elderly people in the SG (42.6%) had been enrolled with AGETUL for more than two years, and the majority (51.9%) attended programs more than three times a week ( Table 1 ).
The elderly persons in the present study were predominantly aged between 60 and 69 years, and no significant differences were found between the SG and the CG in terms of age groups ( p=0.27). The majority of the elderly were female and resided in the southern sub-region of Goiânia in both the SG and the CG, with no significant differences between the groups ( p≥0.05). The majority of the elderly in the SG had a higher education, while the average educational level in the CG was elementary school ( p=0.009). The majority of the elderly persons in both the SG and the CG lived with their families (80.6% and 68.3%, respectively), were retired (73.1% and 73.8%, respectively) and did not work (61.1% and 67.5%, respectively). These findings did not differ significantly between the groups ( p≥0.05). The family income categories also did not present significant differences between the groups ( p=0.11), while there was a higher frequency of elderly people in the SG with health insurance ( p<0.001) ( Table 2) . Table 2 The SG had a higher percentage of sufficiently active elderly people ( p<0.001). The BMI classification of the individuals differed between the groups ( p= 0.002), with the majority of the SG considered to be of normal weight and the majority in the CG found to be overweight. The number of falls reported in the last six months was higher in the CG ( p<0.001). The percentage of those who declared that they had diseases differed between the SG and CG for hypertension ( p=0.01) and thyroid disorders ( p=0.009) ( Table 3 ).
The first two questions of the Whoqol-Bref, which refer to how the individual assesses their quality of life and satisfaction with their own health, revealed differences between the groups, with the SG presenting a better perception of quality of life ( p<0.001) ( Table 4) .
The SG had a better quality of life than the CG in all domains of the Whoqol-Bref and the Whoqol-Old ( p<0.05). The environmental domain of the WhoqolBref and the autonomy domain of the Whoqol-Old had the lowest mean scores among the elderly of both groups (Table 4) .
When comparing total score, questions 1 and 2 and all the domains of the Whoqol-Bref, the active elderly of the SG had higher mean scores than both the IAS and the active elderly persons in the CG ( p<0.05). However, when the active and the IAS elderly of the CG were compared no significant differences were found ( p≥0.05) ( Table 5 ).
The overall mean and those of the autonomy, past, present and future activities, social participation and intimacy domains of the Whoqol-Old were higher among the active elderly of the SG than among the active and IAS elderly persons of the CG ( p<0.001). For the sensory functioning and death and dying domains, the mean scores of the active individuals of the SG were higher than those of the IAS elderly of the CG ( p<0.05), while there was no significant difference between the active and the other elderly persons of the CG for these domains ( p≥0.05) ( Table 5) . 
DISCUSSION
The quality of life scores of the elderly persons of the SG who participated in physical exercise programs was better in all the domains of the Whoqol-Bref and Whoqol-Old instruments (Table 4 ) and in terms of the overall mean, even when compared with only the active elderly members of the control group, which is one of the main findings of the present study. These results indicate the importance of programs of this nature aimed at the elderly population, and agree with studies that have indicated an association between quality of life and the practice of exercise in groups of elderly people 9, 16 .
Quality of life is a subjective concept, related to aspects such as functional capacity, emotional state, family support, health status, socioeconomic level, intellectual activity, satisfaction with the environment in which one lives and with activities of daily living 25 , which are analyzed by the domains of the instruments used. In these aspects the elderly of the SG had higher scores for all the domains (Table 4) .
With advancing age there is an increase in functional disorders and chronic conditions 26 , which highlights the importance of considering the impact of functional capacity on the quality of life of the elderly. A better mean score in the physical domain was perceived among the elderly participants of the physical exercise programs ( p <0.001), a result that corroborates recent studies 27, 28 . Evidence has indicated that exercise can influence and reduce the risk of developing chronic diseases, including cardiovascular disease, hypertension, osteoporosis, obesity and cognitive impairment, as well as increasing aerobic capacity, muscle strength and other variables of physical fitness 20 .
This influence could be seen in the analysis of the health conditions of the studied groups, as the SG had a higher percentage of elderly persons with normal weight ( p=0.002), a lower rate of falls in the last six months ( p<0.001) and a lower prevalence of hypertensive elderly ( p=0.01) ( Table 3) , thus demonstrating the importance and impact of public physical exercise programs. These results are in line with the guidelines of the National Health Policy of the Elderly, which stresses the need to promote active aging, seeking to maintain the functional capacity and autonomy of such individuals 29 .
In the present study, the elderly of the SG had higher means for the psychological, social relations, social participation and intimacy domains ( p<0.001) ( Table 4 ). The higher scores in these domains can be attributed to the fact that the activities offered provide opportunities for social relationships, thus contributing to the exchange of experiences and the emergence of new affective bonds. Recent research has also found that elderly people who participated in physical exercise programs had higher scores in these domains than those in the control group 6, 8, 28, 30 .
The practice of physical exercises can improve self-esteem, body image and inspire pride in their appearance among elderly persons, aspects which may be related to factors such as weight reduction or the possibility of new affective relationships 31 . In this sense, participation in group activities, such as public physical exercise programs, plays an important role in the quality of life of the elderly, as such activities can also contribute to individuals feeling as though they are participating agents of community life 18 .
Factors related to leisure opportunities, health care, physical infrastructure, financial resources and safety are included in the environmental domain 23 . In this study, the SG had higher scores in this domain than the CG ( p<0.001). This result differed from a survey conducted with 54 elderly women in Nice, France, where after 12 weeks of a physical activity program there were no differences in relation to the control group 28 . However, differences in the values obtained in this domain can be explained by the different environmental circumstances of each country 12 .
The sensory functioning domain evaluates the impact of the decline of sensory abilities, such as loss of hearing, touch, sight, taste and smell 24 , on quality of life, with these losses closely linked to frailty among the elderly 12 . The fact that the elderly of the SG had higher scores in this domain than the CG ( p<0.001) ( Table 4) , can be attributed to the effects of physical exercise, such as the optimization of blood flow in the sensory system 32 , an increase in brain volume, the elevation of neurotrophic factors derived from the brain and improvements in neurotransmitter systems, resulting in good perceptual functioning 20 . Evidence has indicated an association between health problems and the sensory functioning and death and dying domains 10 . This may be the explanation for the higher scores of the SG elderly in these domains, as the CG had a higher rate of insufficiently active ( p<0.001) and overweight ( p=0.002) elderly persons, those who had fallen in the last semester ( p<0.001) and hypertensive patients ( p=0.01) ( Table 3 ).
The SG had higher scores than the CG in the autonomy domain ( p<0.001) ( Table 4 ). This domain considers the freedom the elderly person has to make their own decisions, the control they feel they have over their future, the respect for their freedom of the people close to them, and the ability to do the things they would like to do 24 . Another recent study obtained similar results to the present study, where elderly people who performed physical exercises had better scores for this domain 6 . The regular practice of exercises gives the elderly better knowledge of their own body, as well as their aptitudes and limitations 33 . This corroborates with the results of the present study, since the majority of the SG had been enrolled in the program for more than two years (42.6%) and attended the program more than three times a week (51.9%) ( Table 1) .
Recent studies did not find higher scores for the present, past and future activities domain among elderly persons who performed physical exercises 8, 30 , unlike the findings of the present study, where the SG did achieve higher scores ( p<0.001) ( Table 4) . While it is clear that the past satisfaction and achievements of a person cannot be altered, the regular practice of physical exercises can beneficially modify the future expectations of an individual, and further research is needed to clarify this issue.
When comparing the elderly persons of the SG and the CG in terms of physical activity, it was found that the SG had better quality of life scores for all the domains of the Whoqol-bref ( p<0.05) ( Table 4) , even in comparison with the active elderly persons of the CG. Regarding the Whoqol-Old instrument, the elderly of the SG had higher average scores for the autonomy, past, present and future activities, social participation and intimacy domains and the overall category than the active and the IAS elderly of the CG ( p<0.05), and for the sensory functioning and death and dying domains for the IAS of the CG ( p<0.05) ( Table 5 ). These results suggest that the practice of physical exercise can be a determining factor for a better perception of quality of life. A recent study with 50 elderly persons found that those who participated in a guided exercise program had a better quality of life than those who did not participate, and that physically active non-participants did not have a better quality of life than insufficiently active non-participants 34 .
No significant differences were found between the active and IAS elderly persons of the CG for the total score or any Whoqol-Bref domain. In terms of the Whoqol-Old, no differences were found between the active and IAS elderly of the CG in the mean scores of any domain or in the total score ( p≥0.05) ( Table  5) . Another study has observed that the perception of quality of life did not differ between the active and sedentary elders 35 . These results suggest that the level of physical activity may not be sufficient for the elderly to present a better quality of life.
This study has some limitations, such as the transversal nature of the research. New research with a longitudinal methodology may contribute to the understanding of other aspects that are relevant to the analysis of the quality of life of elderly participants in public exercise programs, such as the types of activities performed, the place they are carried out, and also the frequency of the exercise programs.
CONCLUSION
The elderly participants of public physical exercise programs had a better perception of quality of life in all the domains of the Whoqol-bref and Whoqol-old. Active elderly people in public programs had a better quality of life than non-participating active persons in all the Whoqol-bref domains, and for the autonomy, past, present and future activities, social participation and intimacy domains of the Whoqol-old.
In conclusion, there are significant differences between the quality of life of elderly persons who participated in and did not participate in public physical exercise programs, while simply being physically active may not be enough to have a better perception of quality of life. This suggests that other factors related to the life of the elderly and participation in public exercise programs may be related to a better quality of life. Adherence to public exercise programs can therefore contribute to maintaining or improving the quality of life of the elderly.
